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Detecting Open Defects in On-Chip Power Grids by Measuring
Resistances between Power Micro-Bumps

Koutaro Hachiya1,a)

Abstract: Low power techniques for integrated circuits make their power distribution networks complicated
and raise demand for testing on-chip power grids. In this paper, a method is proposed which places pads and
power micro-bumps on all intersections of a power grid, and measures resistances between the micro-bumps
to detect open defects in wires and vias of the grid. Experimental simulation results show that the method
can detect full- and resistive-open defects in all wire segments of the power grid with over 99.78% defect
coverage.
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3

Fig. 3 An example of power grid.
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Fig. 4 Micro-Bump Placement in The Proposed Test Method.

3D-IC TSV

3.3

2

2 2

MD

4 1 1 1 2

M6

R(1 1, 1 2) MD 2.60 Ω R(1 1, 1 3)

MD 1.84 Ω Rd = R(1 1, 1 2)

RMD 9.12 Rd = R(1 1, 1 3)

RMD 5.83

3.4 (VC)

Rd

Rc 2

• Rd Rc

• Rc Rd

• 2

• Rd Rc

4 4

R(1 1, 1 2) R(1 2, 1 3) 5

0.99997

137

DAシンポジウム 
Design Automation Symposium

ⓒ 2020 Information Processing Society of Japan

DAS2020
2020/9/9



5 R(1 1, 1 2) R(1 2, 1 3)

Fig. 5 Correlation between R(1 1, 1 2) and R(1 2, 1 3).
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1

Table 1 Diagnostic Performance of Detecting Full-Open De-

fects in Representative Wire Segments

W (1 1, W (1 1, W (65 65, W (65 65,

1 2) 2 1) 65 66) 66 65)

RMD
VC 9.53 9.57 6.26 6.30

VC 14.6 14.7 14.1 14.3

6 Rd Rwire

Fig. 6 Relationship between Rd and Rwire.
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Table 2 Diagnostic Performance of Detecting Resistive-Open

Defects in Wire Segments at The Upper Left Corner
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Table 3 Diagnostic Performance of Detecting Resistive-Open
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